Abstract-The purpose of this study was to investigate the effect of using brainwave cloud classroom program on the brainwave's changes in elderly. The sample of this study were fourteen participants, which were four men and ten women, aged 61-84 years old. All participants were measured their brainwaves prior to the brainwave cloud classroom program training. During the training, should any participant could not proceed to the next session, he/she was measured their brainwaves again. They were allowed to break for fifteen to thirty minutes. Then, the second training was done and that participants were measured their brainwaves again. The result showed that delta, theta, alpha, and beta brainwaves were gradually decreased with no statistically significant while gamma brainwave did not change.
I. INTRODUCTION
Brain is an organ that is easily affected by the physical changes [1] . Parts of the brain that control the activities have been defined by experts in the field of science of the nervous system. For instance, the top of the brain controls the limbs while the rear of the brain is responsible for the control of force, human emotions, mental state, and state of concentration, respectively [2] . Human physiological signals and cognitive analysis research were discovered in the 1920s by German neurologist, named Berger, starting research on human brainwaves [3] . After decades of research, the results showed that measurement analysis of the brainwaves can show whether or not human's mental/cognitive status is in a sober state [3] . In the recent year, the speed of the computer signal processing technology increased until it could sufficiently process the complex brainwave signals measured in real-time. Information about the mental status thus gradually revealed a research in information science called affective computing [2] [3] .
Electroencephalography (EEG) is traditionally used to measure the brainwaves. Each type of brainwave is associated with one's state of consciousness and different mood state [4] [5] [6] [7] . Different neural activities will produce different brainwave patterns, thus demonstrating a different brain state. Different brainwave patterns make brainwaves of different amplitude and frequency. Beta waves, which are brainwaves between 12 to 30 Hz, mean the brain is in a focused state. Alpha waves, which are brainwaves between 8 to 12 Hz, mean the brain is in a calm, relaxed state. From all types of brainwave, beta brainwave is seen in normal activities as well as stressful conditions or difficulties in mental concentration. On the other hand alpha wave is seen in wakefulness, relaxed, effortless and alertness condition. Therefore, persons with high alpha wave and low in beta wave could indicate status of relaxation, arousal, less stress and better concentration [8] [9] [10] [11] [12] .
The way we focus on specific task can cause a measurable shock to brainwaves which is recorded by EEG [13] . Previous studies reported that different forms of focus could form different brainwave frequencies which are usually recorded in the range of 1 to 50 Hz. The aim of this study thus was to explore the modifications of EEG activities and brainwave cloud classroom training program in elderly. The integration of these neurophysiological parameters may contribute to the understanding of EEG correlates of brain training conditions. In order to detect modifications of EEG frequencies, we used the lightweight EEG device, MindWave Mobile, NeuroSky, Inc. for EEG activity recordings.
II. MATERIALS AND MEDTHODS

A. Participants
This study was done with fourteen participants, aged between 61-84 years old (mean age: 69.50±6.50), who were in good health, no congenital illness, no record of brain surgery, not taking medicines or drugs that affect to nervous system. Exclusion criteria included left handedness; history of medical and neurologic diseases; binge eating disorders and other psychiatric disorders; head trauma; assumption of Central Nervous System active drugs in the two weeks prior to study entry; and presence of EEG abnormalities at the baseline recording. After receiving information about the aims of the study, all participants provided written consent to participate in the study that was performed according to the Helsinki declaration standards and was approved by the local institutional review board of Mae Fah Luang University, Thailand.
B. Tools and Equipments
Personal information of all participants including age, gender, nationality, and history of illness were recorded before starting the study. In this study, the electroencephalography (EEG) was applied in order to record the brainwaves of all participants. The effectiveness of commercially available lightweight EEG devices, NeuroSky's Mindwave Mobile, was used in this study. The neuroheadset, NeuroSky's Mindwave Mobile, was used to display the output, analyze and record EEG activity. The principles of analytical check were based on the 10-20 system or International 10-20 system by displaying the EEG output. Mindwave Mobile provided two 100-state outputs operating at 1 Hz via the application of a single electrode and signal-processing unit in a headband arrangement. The principle advantage of the Mindwave Mobile was its unobtrusive nature, which minimizes the aforementioned difficulties in conducting accurate user studies. However, the Mindwave Mobile provided a much coarser picture of brain activity than multi-electrode EEG or other technologies (see In 2009, NeuroSky released the first Brain-Computer Interfaces (BCI) control. Neurosky MindSet is different from the past BCI devices. It is a single EEG channel comparing with the traditional multi-channels EEG technology and makes wearing easier and more comfortable with no need of people to help you wear it. The NeuroSky product uses its patented ThinkGear chip that can filter out the noise from the EEG to get eSense [14] .
Fourth Part -Thinking Exercise: This section aimed to train participants to be able to seriously ponder problems, and at the same time meaningfully and effectively solve them while being in a comfortable, open, and relaxed state (see Figure 2 ). Finally, a single-channel EEG was designed to collect brain activity data from the participants' brain. Simplicity and efficiency were the main reasons for designing a single-channel EEG monitoring system.
C. Statistical analysis
All demographic data of participants were analyzed by using descriptive analysis. The qualitative data was summarized in term of frequency and percentage whereas the quantitative data was summarized in term of average and standard deviation. Each type of EEG activities was compared by using inferential statistic, t-test. Every tests were set to the statistic significant at p<0.05. Based on Table I , it was found that delta, theta, alpha and beta brainwaves gradually decreased with no statistically significant while gamma brainwave did not change. On the other hand, gamma brainwave was found to be sustained while performing the brainwave cloud classroom task. According to Table II , it was found that delta brainwave was gradually decreased with no statistically significant while performing the task compared to baseline (before training: 0.018±0.062µV; after training: 0.016±0.026µV; t(13) = 0.78; p=0.41). According to Table III , it was found that theta brainwave was gradually decreased with no statistically significant while performing the task compared to baseline (before training: 0.017±0.024µV; after training: 0.014±0.071µV; t(13) = 1.23; p=0.21). Similarly, it was found that alpha brainwave was gradually decreased with no statistically significant while performing the task compared to baseline (before training: 0.009±0.031µV; after training: 1.003±0.023µV; t(13) = 0.97; p=0.45) (Table IV) . According to Table V , it was found that beta brainwave was gradually decreased with no statistically significant while performing the task compared to baseline (before training: 0.008±0.016µV; after training: 0.003±0.010µV; t(13) = 1.16; p=0.27) ( Table VI) . Finally, it was found that gamma brainwave was gradually decreased with no statistically significant while performing the task compared to baseline (before training: 0.001±0.026µV; after training: 0.001±0.032µV; t(13) = 1.12; p=0.29) (Table VI) .
III. RESULT
IV. DISCUSSION
The results revealed that delta, theta, alpha, and beta frequency bands were gradually decreased with no statistically significant while performing the brainwave cloud classroom training program. However, all participants showed significantly mean improvement in speed, memory, attention, and flexibility, respectively. This study is consistent with previous studies found that the sensorimotor rhythm related to attention [12, 15] . Unfortunately, the decrease of theta and delta frequency bands in this study were not consistent with previous studies mentioned the increase of theta and alpha powers indicated in the frontal areas [16, 17] . In addition, previous studies had shown that both theta and alpha oscillations were known to play an important role in different memory processes and in emotion regulation [17, 18] . However, other studies have indicated that theta and alpha EEG frequencies respond specifically to visual emotional stimulation and to negative emotions, respectively [19] .
Since alpha (8-13Hz) activity in EEG is known to be associated with relaxation and a lack of active cognitive processes [20, 21] , initial stages of meditation research focused primarily on alpha brainwave. Several investigators proposed that theta (4-7Hz) activity correlates positively with the level of meditation experience [22] . Some previous studies found that theta and low alpha brainwaves both increased significantly as subjects were more concentrated in the meditation task [20] [21] [22] .
Brain training has been shown to be efficient in many different areas including mathematics and engineering education [23] . A well-known of mathematics and spatial abilities training was based on the Vanderberg and Kuse [23] who developed the Mental Rotation test. After that Hoyek et al. [24] used a computerized version of this Mental Rotation test to train students' spatial abilities. Moreover, brain and spatial ability trainings were shown to impact capacities in scientific learning [25] .
V. CONCLUSION
This study aimed to study the EEG changes during the brainwave cloud classroom program training in elderly. While performing the brainwave cloud classroom program, EEG activity were recorded by using the lightweight EEG device, Mindwave Mobile, NeuroSky, Inc. Some EEG activity including delta, theta, alpha, and beta brainwaves were gradually decreased with no statistically significant while gamma brainwave did not change.
